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[#fFW#©$gffl] 

ttm&mmfc* +■ a -> ^ £$g 5 «t 5 j« u fcts 2 ©*& 

«TBE« 1 ©E«li *« 5 «fc 5 icjgfiK U tzm 3 ©MRU © 
*ffi±ir^fig$n. f62Rtf»3©|ft»iK:HciL)fc:3 
>^ h*-;p*^UTKrE!ii»*#=lr^^->^©±» 10 

[tt*JS2] «*JSlia««Z)¥#*8E1SSEltttsir»T. 

tftEtt i ©««■ ©«»£»** 3 ©ecurss s 

wv>*©±»«i t we h 5>s>** 
©«*iia«fltHEiB 3 oE««*^LT»«iEsnTv»* c 

e*s«k:*v»t, 

KrCSS 1 ©E«Jiia&ESB2 ©E*Ji©4>fc< tt>— * 
Bo 

[«#3i5] h7>^X^£&f£tt#^/V>^£^tr 

•t ^ * wr * *s#iatiSH cDKit^ffi \z *3 v» t . 
¥#tt©£««si::ig 1 ©*MWB£jBfi*-r*ifi<fc, 

ut, 30 

BtifESS 2 ©«S«RJ:lcjB 1 ©B»JB*»l«-r*XSt. 

WEISS 1 ©BEiSiUf ±iclfS3 ©iiil^Mt^iit, 
ffJfES5 3©«fei^KRa | :^2 0«e^ic=]>^^ h*-;u 

« m a Ltiim&mnfc* * n -> 9 © ±^mm & mm $ -a- 
i^ea 3 (Dmmm±i,zm 2 ©eirji *»j«-r * ig t. s 

«**££*W«£?-*¥##E*««©«ifcfr8;. 
HB3&JH6] Ilt$£5£IK©¥*ttEtt&B©Sra?8; 40 

wess 1 <Dmmm<DBi$.T.ms 2 o£Lh©te»jBJft»i 

mmm 1 Mmmtomzm 3 ©EaH£jBdtr*ig& 
3 5 ic« a & z. i £ ^a t r * ¥##Ett£B ©ssit^ 
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A,TH*£is *SM*:EttH6B o«i65EFft. 

[SS9J©¥Mfflfc«0l] 
[0 0 0 1] 

■?-©«j&fr«fcfc«;b9. ftfcSRtft^t'J (Ferroele 
ctric Random Access Memory, jy.TF R AMtt^) R 

[0 0 0 2] 

Itit&n&.ffil FRAM«Si65WiFRAMl«Di? 

*T r ©y- HS7— FUfcWLfcfiSttSn. *-WV>* 

[0 0-0 3] ^Oi5&FRAMfl)^*©t*iaH 
0 3 (C^$n-5«tpTS.ofCo 7 1 ©*Bj&* 

flfflfctttic^T-tn-en k ymmm 7 3 stfy 

-^8M7 4. >*S«JB7 6S»y-Xt»l- 

ftM^^LTV-h«®7 2. 7 5«»Wfnf US 
n. £*l<=>©y— h*&7 2R.tf7 5_t(;:BPSGJBl7 
8#^/££nT^©^B^fi{t£nT^-5. BPSG 
17 8©^B_hiC(i. /tiJTJBtbTO^'JnVsYUR 

7 9&^->>Jn>S?<tJg8 0*^fiX$tlT^-5. 

[0 0 0 4] ->'J 3>I£ffc:M8 0©^B_kC:. T^P«@ 

8 1. Mfr8 2, _hg|5«®8 3^JHlC^$nTFR 
AMffl+t^y^^MSnT^S, d©*-r/v>^& 

&@8 4 7j<JBfiK£ftT^©^ffl;&«¥fi{L£ftT^S. 
[0 0 0 5] -fe;HI«Jc43tt* h7>-^T 

r©y-htl7 2«^^ >^>^>^X^>^©SiiS,^ 

&JBK:iOSJ&ji*nfca>^^ ]-*— ;i/*^UTIfili 

K»WL (C^ifS^n. K U-T 7 3 ttft t 

T«6iHfeM8 4±.K®BJEanfcE«T?**HSatlTt»«: 
Vif-y HiSSlBL'lCgEi(S$nTV»*. V-X&f(«7 4tt 
3>^^ h*— ;P8 5£S»5iSlM^&JS]lllXtflBe 
©E^«8 8^^bT^-V/N°->^©_hS|5«S8 3fCjg^ 

[0 0 0 6] BPS Gl 7 8 . -> U n >%HkM 7 9 . -> 
Ua>fftl8 0. ftlllB8 4i:3>i'*h*-Mil 
7L^nxy-X&mH7 4, 7 7©«BHfl«BUU ^© 

l^g|5^^>^^>^X7 : ->^©il5Bi^®K8 5TI 
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[0 0 0 7] *6igkB8 4©^ffi±i;:7;i/5^A^">'=> 
lM!0E!ftJI8 8/WE2j££n. ±gBmS8 3tg 
<S*nt^5, SfcBEii&Ji 8 8 te, 3>^^h*:-;U8 
5S«*&^T^*iaH»J&&JIUi8 5»tf8 7i^LT 
V-Xj£fI7 4. 7 7 tgj^StlT^S. 

[0 0 0 8] StiUi8 8S«18 4©gB±l;Se 

±£2jgB<Z>Ett0 9 2«SnT^5. 2 US ©HE 10 
119 2 t lJfg©IE$SJI8 8 ttt. n>^^h*-;i/ 
9 1 *4M,T»*fc3ftTH*. GMJR9 2 2:ttftM8 9 

©«ffi±fi, /17V^— > 3 >I9 3Tl*ftT^, 
[0 0 0 9] 

fc. H3{c^$nfc«totc. i»a©iE^«8 8 

3>^h*-JU£, BPSG178, ->U^>^tK 

79, -> u =j 8 o -Btztmmm 8 4 ©j»J?#*:«- 20 

;KD Hil PS fC*f T-5 $ © T 7, * £r h tt&±% < & V . 

[0 0 10] FRAMffl + -v/'?->^&8l'5*6ilt8 

8 4©*ffl*spja^tb^^«-&»Ctt. iO|6gil8 4ffl 

MtitTZ l«a©IE>6gJ18 8*i3paic;feS*:^©T, BE 

Me 8 8*/t^— ->^ , -r*fcJi)© , j yy77^Mi 

>y^>y^ffi»IIC^^) 0 30 
[0 0 11] ±j7g©J;aiC, fie*«gE«S»*¥ffl{t-r^ 

[0 0 12] *»llltt±E*Wfc«*T&£ftfct>© 

[0 0 13] 

<Dmmm<z>i&n±\z.Mi&^fzmi<Dmmmt. intern 1 
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[0014] mi<z>mMm<z>fHmzm3c>mm 

[0 0 15] *WV>^©_ta5«ffi«i: 
^OJ6:«Ji*«sB3CDiH»IB*^bTS8tt*nT^T'b«t. 

[0 0 16] 3 ffil<8E«UI£&2<Z>EttJH<Z>4> 

[0017] *%9J©¥ttttEtt&B®8ifi£&tt. h 
«©»it#ffiT*oT. ¥##©K«*®t;:fS l ©*6# 

■s»)«t4i8i. HtrfE^ i <Ditmm±.\zymm&* 

cB5i-5ic»2o«Mwtt*»«atr*iet. mess 2 
oiei«Bt±K:jsioE«UB*»fiR-raiei. a&K«i 

©*e^&^2©«fe^{ca>^^ h*-^£MPl, 
tfTE?il»*#* -v K -> * ©-hgP«® £ Mm 3 -Br-5 IS 
<h. «TffifB3 0|fttM8±KJB2 0B2«)i*»j*-rsxa 

[0 0 18] "T\ SlO«IfflfS)EIS*?20K 
±OiMSlWB*«XS*6*0. ^l©«6iSHNaCic^3 
©EiiS)l^^-r-5X@Sr#bTliT : bJ:V^ 

[0 0 19] gifc, &i<z>E*M£/!:ttft2g>Elftn© 

[0 0 2 0] £TF, *^©— *S6©^ffi«CO^TSffi 
[0 0 2 1] *%93<!>ffi 1 ©HJfg©^JCctl)###:|a 

t»ee©*!jfi*j*»co^T^T©i^»fffi^^-rs i 

(a) ~H1 (e) *ffllr»TKMU, ft¥4MHE1*£ff 
©BfiJEfctUvCB 1 (e) 

[0022] 01 \z7Kzntz£.?tz. ¥m&m$Li 1 © 

Ell (a) ©J: -5 {3. ■fe;MB*fcfflia«*4:fc*('»T-t 

ill3S^y-XSS114, FH>tft|16R 

t, y- h»ftlt**l/Ty- htl 1 2 . 15^tl 

[0 0 2 3] ?— hm@l 2~Bt.tS\ 5±(CL P C VD 
(Low Pressure Chemical Vapor Deposition) StCfcO 
DBBOJBIBMftllWtLTBPSGJRl 8^180 0 
nm©l^J¥T-ift«$n. f©SWCMP (Chemical M 
echanical Polishing) t' «fc 0 ¥fift^tlTWff^ 1 
OOOnmt^. BPSGMl8ro$ffl±t:, MJ?*«) 
1 5 0 nm©->'J n>a{t«U 9^L P C VDjfcfcJ; 0 
®fig$n. 2iC-?-©g[S±(:I)il { l2 0 0 nm©->U 
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3>«ft:«2 O^LPCVDfe £ 
[0 0 2 4] ^dTv-Un^ftlftl 9tt, g^FRA 
;HffiSK:*5t>T, T--J^aiCckO h7/yX^^H 

[0 0 2 5] 01 (b) H^^n^J;^^, y'j3>i 

ft«2 o<£>sB±tc^> (to , a& (po nfim 

tt<*>x^^>y (HT, RIEiW) l:±D, _L 

2, Tffi««2 lateen, d*u:«fc? framm 

0 0**6 6 5 0«©»**HSft!TT--;i/«ia*ff 

O ;i£T,'@«-r£ JAcPZTl^i^ 20 

[0 0 2 6] 01 (c) W^C^XvcVDSCi 
0*2<D»mie»«a:UT, «A«d-TEOSl2 4 
d^ffi^frSrffi-Sct^tCJBjSSSnSo I^d-TEOS 
12 4tt^rr/^>'^«)JieBlffJ:C»fe*^, 0!I*.«2OO 
-3 0 0 nmgJ©IJlTJ;^ d-TEOSH2 4CD 

S3^»<&0iB#*(i!>-C»*U<»:^. ASIC, d-TE 
OSJR2 4<OWW3W»"r€f*t, C(7)M2 4CDmffi±lZ 30 

fcS. <tt>T, d-TEOS!2 4C0MJ9tt, ^t/V> 

[0 0 2 7] ^X^Jffit^J:0/^-zi>^^fi 1 o^ 
(C, 01 (d) (Oi^CRIE^ffl^TBPSGll 
8. > >J =3 >^{tJKl 9 , y'j3>Sfl:l2 0, d-T 
EOS12 4ft«»L¥SWfc»«.l lSlOV-XS* 
(114, 1 7(DSB*»W-r^=l>^^ h*:-;i/2 5, 40 

ct^tCT i» + 4 0 nm<0JBiJST®fiK3n, SStCTi 
NI2 7**6 0 nmCDIKiPTJBfiESnSo :3>^b* 
-;P2 5, 2 6<Z)rt^tC^>^X7=->^0]Se^®^ 
CDVfe{CJ:0it«$nTiaa6ii^n, CDEX7f> 

nmu&4km&ffe£;'2n%>o z<Dm, Tmcor i, tin 

[0 0 2 8] *I±#l:A 1 Cu*U^7^»J >^i£lc 50 
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<fc0 4 0 0 nmCD^WTitW^n, TifttfTiN«2 

(C^^nrcck^^ H|(DEiI8 8ffl : ¥*rti'&±<D 

tt* 1J1 g^E^H 2 8#*WV>*£H«mi;B3l;: 
fe^d-TEOSl2 4©tI±l:M$n^)o t¥o 

[0 0 2 9] &JI<z>*SJBoSH±tc:EttJB*»fiETS 

#*^0®ffiTtt¥fi&d-TEOSI&2 4 
±tciElftH2 8*»riE-r*fc», JKOii&BUHSigitt 

[0 0 3 0] 01 (e) iC^SnfecfcoKl* *^/^>^ 
^li§^lEM2 8^«^ct^t3, y?X7CVD 
ffitCctOTEOSM3 l^itWStlS. TEOSI31 
\Z C M P \z J; 0 5pfi{t^firt>n. 1 2 0 0 nm^IlCD 
3BB<Z)»mjieWttta:*. TEOSl3 1t:*fLT3 
>^ h*-;i^3 2 7&*MHSnTlHB©ffii»JB2 8^ 
SB**BfflT£>, 

[0 0 3 1] T E O SI 3 1 CDSIRtfa > ? h 

DSlCiDT i NI3 3*7 0 nm(^M»Ti«*2tl 
*. CVDfttCi:0^>^X5 = -> (W) «<Z)iSlMj&&JIR 
*it«$n, n>^^7h^-j|/3 3, 3 5©rtS5;&*Jfia& 
&Sft&l^ CDEXu/^A^K^O:^^ h*- 

So 

[0 0 3 2] $f,CTEOSl3 li:d-TEOS!2 
3a>^B**Bttrr*. iUIT, n>^^h^-;P3 2t 

[0 0 3 3] cnii, ^CCDct'S^afifC.tSfeOT* 
So _L8l$«ffi2 3 ta>^^7 h =i>^ h 

;i/3 5tt, u>9 9 ^^-^3 2J:f9t)7X^^ h 

tttt/hSV>. 7X^ hit****<»»:*3>^ 

^ h 3jx-;i/ 3 5 t^JCI^— *ffrTn>^i7 h*-;i/3 
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XA'j/5"J >^teXttCVDte«Cj;OT i Nl3 3 £ffll 
I7 0nmT««L, S^CA 1 Cul3 0 

o nmX'mmLrzWzmmmmz^^-->ifv. 2m 

[0 0 3 4] Z.(D'&. ^m-^W^:Wo^O\Z/^'y^ y ^— 

MTisns. 3s^±©s«€rSiiaf -5*^ic«, mm 
UT.mtm^M^nxmf^miimmmm!m^Wfis.^ 10 

[0 0 3 5] -\i)imWZt5ttZ> h5>yX^T 

r oy- h«® 1 2 tti«Mj£&JHK:«fc 0««>af;nfc:3 

*n. H U"f 1 3 tiSSBfi^RfrJ; 0iSa6&£ 

ic^jffisnr^-s. croifyHiSH. lis 1 ©e^Ht-jb* 

■ 1 4J4u>^^ h*-;P2 5*S»S?«SiKjft&««l. 20 

lB@©EiglJS2 8. 3>^^ h^-;i/3 2 Srffi*e>SH 
M&&JNK. 21 g ©E*gli3 4. :3>^ h*-JI/3 
5«Ji«>*ElR»*#LT*r/v>^©±#tffi2 3(C 

[0 0 3 6] £t±©Ig««Tft&ftfc*2&M5©»«K: 
i£¥*#:faii:i£Btt. &©«fc'5&«M*;HB*.TV»-5. 

±tt*S8 3 7 l«jB©y-Xffi«B7 4 

£©Jgl^£, lilCDE»18 8S^LTffoTHt. 30 
fit, £©lliS©K*fc)i8 8ttFRAM+t/tv^ 

Z\<Dfz£>, ±.i£LfcJ:olz. lHS©Ei&P 
8 8 <h*#{*:afe8 1 <D&Wt&mmTZ>?>?9 
-JI/8 5©^£##SK:g&<ftoTL£l>. a>*^h 

[0 0 3 7] ;mfC*fU *SI©flTBFRAM* 
t/1->^©±»tffi2 3 <t 1 13!®©V-X 

1 4 £©»«[£. 1HB©IE*JI2 8©*fc5-f 40 
2JBB©E«JB3 4S^LTffoTl»*. -tLT. Id 
B©Eii&lf 2 8#d-TEOSffll2 4 .UzBf&l! tlT $> 

unUDi HS©E112 8tf®#a 
tgl 1 ©Sffit^S^T-5feJ6©^>^^ h*-)l2 5 

[0 0 3 8] $etC, ^JgWJ^ffi-iCitl^. FRAM 50 
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* * a° -> ^ l/fc^OIiT* 1IB a V 2 © S ©E 
iM2 8. 3 4£rJ£fiJrr-5©T% &©«fc 5ft8)l|l5&*?#S 
n-5. F RAM*t Ay^^MtSIgTIl ±fliL 

©E«©fc*lcSf^|?H^fpTffia5 0 0 , C~6 5 0t 
<D7~— ;UMa$-f?0!^®^$>^. ^©cfc^&MS^rfr 
■5«HcilBB©EI6JBS»J«'r*i:€rK«. 7;Rx9 

ls^©t\ ^>^x5 i >^©ies!^s^ffl^7Sttn 
)i^-VK\z\mhTmn.mm^v>x\ mn&mm& 

[0 0 3 9] *SI«)IlTBFRAM+t^ 
->^©JBfilt»K: lg|B. . 2«@©£T©BSii«Ji2 8, 3 

•> A«©jstStt©ffi^E*#*4T#fiii-ra n <t a^trx? 
8it©»ttiRiJiic»-^"r*. 

[0 0 4 0] #fS^©M5 2©g|j&©^<itC±3¥##:|E 
tt&Btt. B2fcjSSn*.fc3&«ffi#iift&tf"UTV» 
3„ ¥*#£«4 1©*M»#K::&^T. -WHWKTtt 
HK/SM4 3. y-XS£«f»4 4jWE*fifc£n. « 
2][H]g&M«TW:h*W 4 6. V-XJ£«[JB4 7 

d«$tlTl-^. ¥3S#:S«4 1 ©S®±f'BI*$n 
T^fcl^y-hKflaK^bT**— h*«4 2. 4 5*« 
MStl, ***«*4iatfy-Hg4 2, 4 5$ 
S^±^ICBPSGI4 8/0^^$nTVi-5. 

[0 0 4 1] ±Jimmz^X. BPSGl4 8C*tb 
tn^? h^-;U6 6^fi£2nTK^>l£ift»4 
4©t6Ba*«fflb;fc». liB©E«i*»)«t*ia* 
^X-y5 L >^lC<i:DI^*$ns < , BPSG14 8WSB 
a*^*>tt4 9TM*Dtlfc^. ^>^X5^>^©il5^ 

^s^aa6ii^ nifa T)vtr* >K«t *e*jb 6 

8*«»riESn-6. unicJcO. *MKMHR4 
— *i£«fcll4 4 £ HgK>IEHI6 8 

[0 0 4 2] BPSGI4 8RtfK*SUf6 8 ©Sffi±#: 

$S5J:^tc->u 3>s{tM5 o. -> u n >m<tm 5 1 

»C*SV»X"FW*S 5 2 . ttR^K 5 3 . ±MM 5 4 

d5M2nTFRAM+tAy^«3nTH5, r. 
©^rA->^t->'j3>g?ft:^5 i$I5ioi:d-T 
EOSl5 5*?M$n, WHHIMWKlCiS^-CT i S: 
0!TiNl5 6arJtAlCul5 7«Sn. 1«B 
©EIS©^«fiKSnTV»*. FRAM^r/N°->^S.^'E 
SS« 5 7 5ffipJ;3ICTEOSl5 8*^^StlT^ 
Z>„ -kJimmz&^T lI@OE»i6 8 t&tfc&tZ 

5tCHIjaisl»«l«K*J^T 1 JRg©EIAIB 5 7 fcJftR-r 
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^h*— JU6 2. 6 4 SclX6 9 G9F*3d|5ICT i Nl 6 1 

i«ijft*JB-ca»a*nTv»*. teos158±(c2i 

[ 0 0 4 3 ] ±WM 1 ©illOfltlJ. FRAM+t 
fcisHTiJlB©EiilJB2 8*>»(SStiTHS. 

3 1 1 1 ais t (ommafi. 2 m s ®sa«s« 3 

[0 0 4 4] JiniC»bT»2 0*li©»»-C»4. ii22 
M^-CttFRAM^r A->^iS«raUiSStC 1 HB© 
BH«S@5 7««SntV»5««. t;HS«TI4FRAM 
=*=• v / 1 -> ^ <fc 0 f£ n US $ f z 9 > 9 X 5=- > t z «t -5 BH « 
6 8«$nt^5. ££>IHiKlf6 8 tn>^i7 
— ;l/6 6. 2ea»BHiSIS6 3 tn>^^ h*— 4 
&tf6 2 6^LT±»ti.5 4 t V-^fi«l4 4 i*« 
}g)^$nTVi-5. 20 

[0 0 4 5] #§£M<Z>JE2ffif~*5^Tfc. 2BB©gEi»ia 

6 3 himm<Dmmm4 9 ££»tt-r*n>*£ h*- 

[0 0 4 6] *H]S6©^TttlB@OgH«ae6 

*fi©»IBJ: AS. l^U -fe;MH 

^{C*3ViTl@a©E«S)i6 8tFRAM^/^t 

[0 0 4 7] ±j$Lfc^S6©^«— #JT'&D. #5£W 

omn&m mourn \z «t 0 ^ u t t» «t 

[0 0 4 8] 
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0 , sfcT)Bfio©E*iB©»iRtf¥fift#«PST* 

*. «*3S2. 3 E®©¥##lH1&2£«&tffi»#JS 5 . 
mME^Sfc:^. tot. Ett»**£LTi«lM*&*& 

[0 0 4 9] W*^2. 4Ett©¥*ttEttgK&tfm 

3i»S7Ett©ili6:#ftfcJ:fttf. SBl©3>^h*- 

[01] *«!H©JBlO*!fiO»JB»cJ:*i|4»fl£E«S 

[0 2] ;4^gi©£2©£ffi©&tt£J:S¥ttttEtt& 
BoRifi^rftSISSiJKSLfc^oiaWiiiH. 

[03] ^*©¥Sf*faig^«©sS)fi^!*^xegij(c:^ 
[0 4 ] ^w&mmrz z tmnt&fz^mwBM&m 

11,41 

12, 15. 42, 45 y—hWM 

13.16,43,46 FK >JE«0B 

14. 17, 44. 47 V— .X&fftjp 

18.48 BPS GK 

19.50 ->U3 >3MfcJ« 

2 0.51 j/ijH >&ffc®l 

2 1.52 TSI5«@ 

2 2.5 3 ttRefflg 

2 3, 5 4 ±ffl>W.M 

2 4. 5 8 d-BPSGl 

2 5, 2 6, 3 2. 3 5. 6 2. 6 4. 6 6. 6 9 n 
bi£—)l> 

27.33.49.61 Ti NI 

2 8. 3 4. 6 3 (AlCul) 
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